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TheHigh-Pressure High-Temperature (HPHT) sintering is an established process for reclaiming 
Waste Tire Rubber (WTR) into Magnetorheological Elastomers (MREs). Even though the WTR is 
generally recycled to other products, the usage of WTR as the main matrix of MRE is a new and 
novel concept. Therefore, this research focuses on studying the physicochemical and 
viscoelastic properties of the WTR based MRE produced through HPHT process. The WTR, 
carbonyl iron particles, and additives were mixed and compacted by applying simultaneous 
temperature and pressure at 200
o
C and 25 MPa, respectively. Swelling test, morphological 
examination, infrared spectroscopy, magnetization, and thermal analysis were among the 
physicochemical properties studied. Meanwhile, the magneto-induced viscoelastic properties 
were assessed through shear mode test in both steady and dynamic conditions. The highest 
degree of reclamation based on swelling test, achieved up to 54 % confirming that crosslinking 
occurred during reclamation process. The dispersion of the magnetic particles were examined 
through Scanning Electron Microscopy (SEM) and the morphology of the fractured matrix 
indicated that the WTR blended well without any grain boundaries of uncured WTR. The 
highest magnetization saturation was achieved at 76.079 emu/g. While, the infrared 
spectroscopy identified rubber substances including synthetic and natural rubbers based on the 
band characteristics. Additionally, the thermogram patterns and decomposition rates of the 
samples also approved the matrix composition. The glass transition temperatures were also 
measured at -60.6 ±0.5
o
C showing conformity with the reclaimed pure WTR. The WTR based 
MRE achieved maximum static stress ranging from 9 to 13 kPa (at 700 mT) with Linear 
Viscoelastic (LVE) region above 3% strain amplitude. The MRE exhibited MR effect up to 24 % 
with the range of storage modulus between 0.6 to 0.74 MPa (at 700 mT). Based on the 
examination results, the WTR based MRE demonstrated acceptable physicochemical 
characteristics and presented outstanding viscoelastic properties for future potential 
applications of MREs.  
 
ELASTOMER MAGNETOREOLOGI BERBASIS SAMPAH KARET BAN.  
Proses pensinteran Tekanan-Tinggi Suhu-Tinggi (HPHT) merupakan proses terkenal untuk tebus 
guna Sisa Tayar Getah (WTR) menjadi Elastomer Reologi Magnet (MRE). Walaupun WTR secara 
umumnya dikitar semula kepada pelbagai produk lain, penggunaan WTR sebagai matriks utama 
di dalam MRE adalah satu idea baru dan novel. Oleh itu, penyelidikan ini memberi tumpuan 
kepada sifat-sifatkimiafizik dan likat anjal MRE berasaskan WTR yang dihasilkan melalui proses 
HPHT. Campuran WTR, serbuk besi karbonil, dan bahan tambah telah dicampur dan dipadatkan 
pada suhu dan tekanan serentak pada 200
o
C dan 25 MPa. Ujian pembengkakan, pemerhatian 
morfologi, spektroskopi inframerah, pemagnetan, dan analisis haba adalah antara sifat 
kimiafizik yang dikaji. Sifat likat anjal magnetik pula dinilai melalui ujian mod ricihan di dalam 
keadaan statik dan dinamik. Ujian pembengkakan menunjukkan tahap tertinggi tebus guna 
mencapai 54% yang mengesahkan pautan silang berlaku semasa proses tebus guna. Serakan 
partikel magnet diperiksa menggunakan Mikroskop Imbasan Elektron dan permukaan patah 
menunjukkan WTR bercampur baik tanpa wujudnya sempadan antara dua domain dari WTR 
yang belum ditebusguna. Ketepuan pemagnetan tertinggi telah dicapai pada 76.069 emu/g. 
Manakala, spektroskopi inframerah telah mengenal pasti getah sintetik dan asli berdasarkan 
penemuan ciri jalur. Disamping itu, pola termogram dan kadar penguraian sampel juga 
mengesahkan komposisi matriks. Suhu peralihan kaca juga telah diperolehi pada -60.6 ±0.5 
o
C 
yang mematuhitebus guna WTRtulen. MRE berasaskan WTR mencapai tegasan statik 
maksimum pada julat dari 9 kepada 13 kPa (pada 700 mT) dengan kawasan Likat Anjal Lelurus 
(LVE) melebihi ketegangan amplitud 3%. MRE ini mempamerkan kesan MR setinggi 24% dengan 
julat modulus simpanan di antara 0.6 kepada 0.74 MPa (pada 700 mT). Berdasarkan keputusan 
kajian, MRE berasaskan WTR menghasilkan ciri-ciri kimiafizik dan likat anjal yang amat baik 
untuk aplikasi MRE yang berpotensi pada masa hadapan. 
